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(67)  The present invention realizes a motor control
apparatus and the like capable of obtaining an appropri-
ate frequency characteristic. The motor control appara-
tus of the present invention includes a command value
generating portion (10), a torque saturation detecting por-
tion (61) for determining whether a driving value based

on a command value exceeds a driving value capable of
being output from the apparatus, a current saturation de-
tecting portion (71), a voltage saturation detecting portion
(72), and a command value correcting portion (20) for
correcting the command value when the driving value is
determined as being exceeded.
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Description
BACKGROUND OF THE INVENTION
1. Field of the Invention

[0001] The presentinvention generally relates to a mo-
tor control apparatus and the like for controlling machine
tools.

2. Description of Related Art

[0002] In order to set control parameters of a motor for
controlling an object machine such as a machine tool or
to set a set value of a filter, a technology of measuring
frequency characteristics of the object machine are
known. For example, a technique is recorded in patent
document 1 asfollows: a command value (command pat-
tern) including a plurality of frequency components is
generated, the command value is used to drive the motor
and the object machine, actions of the object machine
are measured, and the command value and a measured
value are used to analyze frequencies.

[Document of the Prior Art]:
[Patent Patent Document]:

[0003] [Patent Documenti1]: Japanese Laid-Open Pat-
ent Publication No. 3818371 (registered on June 23,
2006)

SUMMARY OF THE INVENTION
[Problems to be solved by the invention]

[0004] Inordertoimprove the accuracy of the frequen-
cy characteristic obtained by frequency analysis based
on a command value and a measured value, the com-
mand value must contain a plurality of frequency com-
ponents, and the amplitude of the command value must
be large.

[0005] However, in the case of the command value
having a high frequency and a large amplitude, the motor
and the object machine cannot follow the command value
sometimes. That is, it will lead to the following phenom-
enon: a torque value and a current value calculated in
accordance with the command value to drive the motor
exceed the value capable of being output by the motor
control apparatus, resulting in driving the motor via the
torque value and the current value which do not corre-
spond to the command value. In other words, an output
saturation state of a command giving the capability great-
er than or equal to the outputting power to the motor
control apparatus is generated.

[0006] Then adriving signal output from the motor con-
trol apparatus to the motor is not a value corresponding
to the command value. As a result, the appropriate fre-
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quency characteristic cannot be obtained even if the fre-
quency analysis is performed according to the command
value and the measured values of the motor and the ob-
ject machine driven on the basis of the command value.
[0007] The present invention is implemented in view
of the above-mentioned problems, and is directed to re-
alize a motor control apparatus and the like capable of
obtaining an appropriate frequency characteristic.

[Technical means for solving the problems]

[0008] In order to solve the above-mentioned prob-
lems, the motor control apparatus of the present inven-
tion is a motor control apparatus for controlling a motor,
and characterized by including a command generating
portion, for generating a command value for driving the
motor; an output value determining portion, for determin-
ing whether a driving value for driving the motor gener-
ated based on the command value exceeds the driving
value capable of being output from the apparatus or not;
a command value correcting portion, for correcting the
command value when the output value determining por-
tion determines as exceeding the driving value capable
of being output; a measured value acquiring portion, for
acquiring a measured value, the measured value repre-
senting a driving state of the motor driven according to
the command value or the corrected command value;
and an outputting portion, for outputting the corrected
command value and the measured value based on the
corrected command value to an analysis apparatus for
performing a frequency analysis based on a relationship
of the command value and the measured value.

[0009] According to the structure, when the driving val-
ue generated based on the command value exceeds the
driving value capable of being output, the command val-
ue is corrected. Therefore, the motor may not be driven
directly by using an inappropriate driving value. Thus,
the non-correspondence of the command value and the
measured value can be prevented. Therefore, when the
frequency analysis is performed based on the command
value and the measured value, the frequency analysis
can be appropriately executed.

[0010] In the motor control apparatus of the present
invention, further, the output value determining portion
performs the determination based on whether a torque
value based on the command value, a current value
based on the torque value or a voltage value based on
the current value exceeds a threshold value.

[0011] According to the structure, whether the driving
value based on the command value is the value capable
of being output from the apparatus can be determined
by utilizing the torque value, the current value or the volt-
age value.

[0012] In the motor control apparatus of the present
invention, further, the command value correcting portion
corrects the command value by lowering an amplitude
of the command value.

[0013] According to the structure, the amplitude of the
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corrected command value is smaller than the amplitude
of the command value before the correction. Therefore,
the possibility that the driving value based on the correct-
ed command value becomes a driving value that cannot
be output can be reduced. Moreover, a method for low-
ering the amplitude of the command value includes, for
example, multiplying the command value by a coefficient
o (0<a<1).

[0014] In the motor control apparatus of the present
invention, further, the command value correcting portion
corrects the command value in a way of gradually de-
creasing the amplitude of the command value along a
time series.

[0015] According to the structure, the correction can
be performed in a way of gradually decreasing the am-
plitude of the command value before the correction along
a time series.

[0016] In the motor control apparatus of the present
invention, further, the command value correcting portion
does not perform the correction when the amplitude of
the corrected command value is equal to or less than a
specified value.

[0017] According to the structure, the amplitude of the
command value can be prevented from being equal to
or lower than the specified value, so that an inappropriate
signal/noise (S/N) ratio caused by the excessive de-
crease of the amplitude of the command value can be
prevented.

[0018] In the motor control apparatus of the present
invention, the command value may also be a location
command forindicating a location of the motor, ora speed
command for indicating a speed of the motor.

[0019] According to the structure, the location or the
speed of the motor can be indicated.

[0020] In the motor control apparatus of the present
invention, further, when the output value determining por-
tion determines as exceeding the driving value capable
of being output, the command value correcting portion
adopts an output of a low pass filter as the corrected
command value when the command value is inputted to
the low passfilter adopting the frequency ofthe command
value at the moment as a cut-off frequency.

[0021] According to the structure, the correction of the
command value can be appropriately performed.
[0022] In the motor control apparatus of the present
invention, further, the command value correcting portion
continuously corrects the command value generated by
the command value generating portion when the output
value determining portion determines as exceeding the
driving value capable of being output.

[0023] According to the structure, if the driving value
is determined as exceeding the value capable of being
output at one time, the command value is subsequently
continuously corrected. Therefore, the driving value can
be prevented from re-exceeding the value capable of be-
ing output.

[0024] In order to solve the above-mentioned prob-
lems, a control system of the presentinventionis a control
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system for outputting a frequency characteristic of a con-
trolled object including a motor, and characterized by in-
cluding a command generating portion, for generating a
command value for driving the motor; an output value
determining portion, for determining whether a driving
value generated based on the command value and used
for driving the motor exceeds the driving value capable
of being output from the apparatus or not; a command
value correcting portion, for correcting the command val-
ue when the output value determining portion determines
as exceeding the driving value capable of being output;
a measured value acquiring portion, for acquiring a
measured value, the measured value representing adriv-
ing state of the motor driven according to the command
value or the corrected command value; and a frequency
characteristic calculation portion, for operating and out-
putting a frequency characteristic according to the cor-
rected command value and the measured value based
on the corrected command value when the output value
determining portion determining as exceeding the driving
value capable of being output.

[0025] According to the structure, when the driving val-
ue generated based on the command value exceeds the
driving value capable of being output, the command val-
ue is corrected. Therefore, the motor may not be driven
directly by using an inappropriate driving value. Thus,
the non-correspondence of the command value and the
measured value can be prevented. Therefore the fre-
quency analysis can be appropriately executed based
on the command value and the measured value.
[0026] In order to solve the above-mentioned prob-
lems, a method for controlling a motor of the present in-
vention is characterized by including: a command value
generating step, for generating a command value for driv-
ing the motor; an output value determining step, for de-
termining whether a driving value generated based on
the command value and used for driving the motor ex-
ceeds the driving value capable of being output from the
apparatus or not; a command value correcting step, for
correcting the command value when determining as ex-
ceeding the driving value capable of being output in the
output value determining step; a measured value acquir-
ing step, for acquiring a measured value, the measured
value representing a driving state of the motor driven
according to the command value or the corrected com-
mand value; and an outputting step, for outputting the
corrected command value and the measured value
based on the corrected command value to an analysis
apparatus for performing the frequency analysis accord-
ing to arelationship of the command value and the meas-
ured value when determining as exceeding the driving
value capable of being output in the output value deter-
mining step.

[0027] According to the method, an effect same with
the foregoing effect can be achieved.

[0028] The motor control apparatus in various forms
according to the prevent invention can also be realized
through a computer. Atthe moment, the computer is func-
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tioned as various portions (software elements) of the mo-
tor control apparatus. Moreover, the computer for imple-
menting the motor control apparatus, an information
processing program of the motor control apparatus and
a computer-readable recording medium recording the
program also fall within the scope of the present inven-
tion.

[Effects of the invention]

[0029] According to the present invention, when the
driving value generated based on the command value
exceeds the driving value capable of being output, the
command value is corrected. Therefore, the motor may
not be driven directly by using an inappropriate driving
value. Thus, the following effect can be achieved: the
non-correspondence of the command value and the
measured value can be prevented. Therefore, when the
frequency analysis is performed based on the command
value and the measured value, the frequency analysis
can be appropriately executed.

BRIEF DESCRIPTION OF THE DRAWINGS
[0030]

FIG. 1 is a block diagram illustrating the structure of
main portions of a servo driver according to the
present embodiment.

FIG. 2 is a diagram illustrating an outline of a control
system according to the present embodiment.

FIG. 3 is a flow chart illustrating a processing flow of
a corrected command value in the servo driver.
FIG. 4is adiagramiillustrating an example of a speed
command generated by a command value generat-
ing portion.

FIG. 5(a) to FIG. 5(c) are diagrams illustrating a re-
lationship of a speed command, a torque command
and a frequency response (gain characteristic) be-
fore the correction, FIG. 5(a) is a diagram illustrating
aspeed command, FIG. 5(b) is a diagramiillustrating
a torque command, and FIG. 5(c) is a diagram illus-
trating a frequency response (gain characteristic).
FIG. 6(a) to FIG. 6(c) are diagrams illustrating a re-
lationship of a speed command, a torque command
and a frequency response (gain characteristic) after
the correction, FIG. 6(a) is a diagram illustrating a
speed command, FIG. 6(b) is a diagram illustrating
a torque command, and FIG. 6(c) is a diagram illus-
trating a frequency response (gain characteristic).
FIG. 7 is aflow chartillustrating a correction process-
ing flow of a command value according to another
embodiment.

FIG. 8is aflow chartillustrating a correction process-
ing flow of a command value according to a further
another embodiment.

FIG. 9(a) to FIG. 9(c) are diagrams illustrating a re-
lationship of a speed command, a torque command
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and a frequency response (gain characteristic) after
the correction, FIG. 9(a) is a diagram illustrating a
speed command, FIG. 9(b) is a diagram illustrating
a torque command, and FIG. 9(c) is a diagram illus-
trating a frequency response (gain characteristic).
FIG. 10(a) to FIG. 10(c) are diagrams illustrating a
frequency response (gain characteristic) in various
embodiments, FIG. 10(a) is a diagram illustrating a
frequency response (gain characteristic) before the
correction, FIG. 10(b) is a diagram illustrating a fre-
quency response (gain characteristic) after the cor-
rection, and FIG. 10(c) is a diagram illustrating a fre-
quency response (gain characteristic) when the cor-
rection is performed by setting a reference value.
FIG. 11 is a block diagram illustrating main portions
of a servo driver according to a further another em-
bodiment.

DESCRIPTION OF THE EMBODIMENTS
[Embodiment 1]
[Outline of a control system]

[0031] The embodiment of the presentinvention is de-
scribed below on the basis of FIG.1 to FIG. 7. First the
control system of the present embodiment is described
with reference to FIG. 2. FIG. 2 is a diagram illustrating
an outline of a control system according to the present
embodiment. The control system uses a servo mecha-
nism to control the action of a load apparatus (an object
machine, a controlled object). As shown in FIG. 2, the
control system includes a controller (programmable logic
controller (PLC)) 1, a servo driver (motor control appa-
ratus) 2, a motor 3 and a tool personal computer (per-
sonal computer (PC)) 4.

[0032] The controller (PLC) 1 controls the integral sys-
tem including the servo driver 2.

[0033] The servo driver 2 stores a control parameter
set and adjusted by the controller 1 or the tool PC 4 and
drives the motor 3 according to the control parameter to
enable the load apparatus to act.

[0034] Moreover, the servo driver 2 measures a fre-
quency response used for setting the control parameter
for driving the motor 3 and a filter parameter of an
equipped filter.

[0035] Moreover,the servodriver2isin cabled or wire-
less communication connection to the controller 1 and
the motor 3. For example, the servo driver 2 is connected
with the controller 1 by using field networks such as Eth-
ernet for control automation technology (Ether CAT (a
registered trademark)), and the servo driver 2 is connect-
ed with the motor 3 by using a dedicated cable.

[0036] The motor 3 is controlled by the servo driver 2
to drive the load apparatus (object machine)

[0037] The tool PC 4 is an apparatus used to set and
adjust the control parameter of the servo driver 2 and
includes software for adjustment. The tool PC 4 is real-
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ized by, for example, the personal computer. By execut-
ing a program (the software for adjustment) saved in the
personal computer, the computer can be functioned as
the tool PC 4.

[0038] Moreover, the tool PC 4 is connected with the
servodriver 2 by using a universal serial bus (USB) cable
and the like.

[Structure of the servo driver]

[0039] The structure of main portions of the servo driv-
er 2 is described below with reference to FIG. 1. FIG. 1
is a block diagram illustrating the structure of main por-
tions of the servo driver 2. As shown in FIG. 1, the servo
driver 2 includes a command generating portion 10, a
command value correcting portion (command value cor-
recting portion) 20, a frequency response measuring por-
tion (an analysis apparatus, a frequency characteristic
operational portion, an outputting portion) 30, a speed
controller 40, a speed detecting portion (a measured val-
ue acquiring portion, an outputting portion) 50, a torque
limiter 60 and a current controller 70. Moreover, the
torque limiter 60 includes a torque saturation detecting
portion (an output value determining portion) 61, and the
current controller 70 includes a current saturation detect-
ing portion (an output value determining portion) 71 and
a voltage saturation detecting portion (an output value
determining portion) 72.

[0040] The command value generating portion 10 gen-
erates a speed command by using the tool PC 4 accord-
ing to acommand received from a user. More specifically,
a command amplitude value of the speed command is
set according to a speed amplitude received from the
user. FIG. 5(a) to FIG. 5(c) illustrate examples of the
speed command value. FIG. 5(a) to FIG. 5(c) are dia-
grams representing examples of a speed command. In
the examples shown in FIG. 5(a) to FIG. 5(c), the speed
amplitude is set as "30 rpm". In the present embodiment,
the speed command is time sequence data of a scanning
sinusoidal wave including a plurality of frequency com-
ponents. Moreover, as shown in FIG. 5(a) to FIG. 5(c),
the speed command is a command with the frequency
being gradually increased along a time series. In addition,
the command value is not limited to the scanning sinu-
soidal wave, for example, the command value can also
be a random wave (a white signal) including a plurality
of frequency components.

[0041] Moreover, the command value generating por-
tion 10 notifies the command value correcting portion 20
of the generated speed command. Furthermore, in the
case of the command value generated by the tool PC 4,
the command value generating portion 10 directly notifies
the command value correcting portion 20 of the com-
mand value generated by the tool PC 4.

[0042] The command value correcting portion 20 cor-
rects the speed command notified by the command value
generating portion 10 so as to make a torque value un-
saturated when receiving a notice that the torque value
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is already saturated (torque saturation) from the torque
saturation detecting portion 61, i.e., the torque value
(driving value) derived from the speed command already
exceeds the torque value (threshold value) capable of
being output by the servo driver 2.

[0043] Moreover, the command value correcting por-
tion 20 corrects the speed command notified by the com-
mand value generating portion 10 so as to make a current
value unsaturated when receiving a notice that the cur-
rentis already saturated (current saturation) from the cur-
rent saturation detecting portion 71, i.e., the current value
(driving value) derived from the speed command already
exceeds the current value (threshold value) capable of
being output by the servo driver 2.

[0044] Moreover, the command value correcting por-
tion 20 corrects the speed command notified by the com-
mand value generating portion 10 so as to make a voltage
value unsaturated when receiving a notice that the volt-
age is already saturated (voltage saturation) from the
voltage saturation detecting portion 72, i.e., the voltage
value (driving value) derived from the speed command
already exceeds the voltage value (threshold value) ca-
pable of being output by the servo driver 2.

[0045] Furthermore, when the torque saturation, the
current saturation and the voltage saturation are unnec-
essary to distinguish, the torque saturation, the current
saturation and the voltage saturation are also abbreviat-
ed as output saturation below.

[0046] Moreover, the command value correcting por-
tion 20 notifies the frequency response measuring por-
tion 30 and the speed controller 40 of the corrected speed
command (corrected command value).

[0047] In addition, a method for the command value
correcting portion 20 to correct the command value may
be the method mentioned below, and may also be a meth-
od for lowering the amplitude by multiplying the command
value by a coefficient o (0<a<1).

[0048] The frequency response measuring portion 30
performs the frequency analysis by using the speed com-
mand notified from the command value correcting portion
20 and the detected speed notified from the speed de-
tecting portion 50 (such as Fast Fourier Transform,
(FFT)), and derives a frequency response function. Fur-
thermore, the servo driver 2 in the present invention is
configured to have a frequency response measuring por-
tion 30 for deriving the frequency response function.
However, the servo driver 2 does not necessarily need
the frequency response measuring portion 30. That is,
the frequency response measuring portion 30 can also
be an outputting portion for outputting the speed com-
mand notified from the command value correcting portion
20 and the detected speed notified from the speed de-
tecting portion 50 to the analysis apparatus (for example
the tool PC 4) for deriving the frequency response func-
tion. In this case, the tool PC 4 may have the frequency
response measuring portion 30 for deriving the frequency
response function. Thus, the frequency response analy-
sis can be realized by using the control system at least
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having the tool PC 4, the servo driver 2 and the motor 3.
[0049] The speed controller 40 calculates the torque
value for controlling the motor 3 according to a deviation
between the corrected speed command notified from the
command value correcting portion 20 and the measured
speed notified from the speed detecting portion 50 and
notifies the torque limiter 60 of the torque value

[0050] The speed detecting portion50 calculates a
speed (measured speed, measured value) of the motor
3 according to the location of the motor 3 detected by an
encoder 6. Moreover, the speed controller 40 and the
frequency response measuring portion 30 are notified of
the calculated measuring speed (a driving state). Fur-
thermore, in the case of directly detecting the speed by
the encoder 6, the speed detecting portion 50 adopts the
speed as the measured speed and informs the speed
controller 40 and the frequency response measuring por-
tion 30 of the speed.

[0051] The torque limiter 60 determines whether the
torque value notified from the speed controller 40 ex-
ceeds the torque value capable of being output from the
servo driver 2 or not. More specifically, the torque limiter
60 includes a torque saturation detecting portion 61, de-
termines whether the torque value notified from the
speed controller 40 exceeds the torque value capable of
being output from the servo driver 2 or not and notifies
the command value correcting portion 20 of the informa-
tion representing a determination result when determin-
ing as exceeding.

[0052] Moreover, the torque limiter60 notifies the cur-
rent controller 70 of the torque value notified from the
speed controller 40.

[0053] The current controller70 calculates a voltage
value based on the current value based on the torque
value notified from the torque limiter 60. Further, based
on the calculated voltage value, the current controller 70
outputs a signal (for example a pulse-width modulation
(PWM) signal) for generating a driving current to an in-
verter circuit (not shown in the figure) for generating the
driving current of the motor 3. The current controller 70
has a function of determining whether the current value
or the voltage value capable of being output by the servo
driver 2 is exceeded or not. More specifically, the current
controller 70 includes a current saturation detecting por-
tion 71, determines whether the current value calculated
according to the notified torque value exceeds the current
value capable of being output from the servo driver 2 or
not and notifies the command value correcting portion
20 of the information representing a determination result
when determining as exceeding. Furthermore, the cur-
rent controller 70 includes a voltage saturation detecting
portion 72, determines whether the voltage value calcu-
lated according to the current value exceeds the voltage
value capable of being output from the servo driver 2 or
not and notifies the command value correcting portion
20 of the information representing a determination result
when determining as exceeding.

[0054] The encoder6 detects the speed of the motor 3
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and notifies the speed detecting portion 50. Furthermore,
the encoder 6 can also detect the location (a rotation
angle) of the motor 3.

[Correction processing flow of the command value]

[0055] The processing flow of generating the com-
mand value is described below with reference to FIG. 3.
FIG. 3 is a flow chart illustrating a processing flow of
generating a command value. As shown in FIG. 3, first
the command value generating portion 10 initializes a
generation condition of the command value (S101). In
this case, the generation condition of the command value
may be, for example, an initial amplitude of the command
value and a magnification of the amplitude when the
scanning sinusoidal wave is used as the command value.
Moreover, a value determining a maximum value of the
frequency of the command value can be set as the gen-
eration condition. The value determining the maximum
value of the frequency of the command value may be,
for example, a sampling period of the measurement. The
generation condition of the command value can be set
by using the tool PC 4 connected to the servo driver 2
and can also be set by using a user interface when the
servo driver 2 has the user interface for inputting the gen-
eration condition. Steps following the initializing step of
the generation condition of the command value are re-
peated at a specified cycle until the command value is
generated (S102 and S107). The specified cycle may be,
for example, an operational cycle of the servo driver 2.
A generation period of the command value may be a
period specified by the user, and may also be a preset
period.

[0056] Then, the command value generating portion
10 generates the command value of the cycle based on
the set command value generation condition (S103).
[0057] When the generation of the command value is
started, the torque saturation detecting portion 61, the
current saturation detecting portion 71 and the voltage
saturation detecting portion 72 detect whether the torque
value, the current value and the voltage value generated
by the command value are saturated or not (an output
value determining step). More specifically, the torque sat-
uration detecting portion 61 detects the situation that the
torque value generated by the command value already
exceeds the torque value capable of being output by the
servo driver 2 (i.e. detecting the torque saturation), and
notifies the command value correcting portion 20 of the
situation. Moreover, the current saturation detecting por-
tion 71 detects the situation that the current value gen-
erated by the torque value already exceeds the current
value capable of being output by the servo driver 2 (i.e.
detecting the current saturation), and notifies the com-
mand value correcting portion 20 of the situation. More-
over, the voltage saturation detecting portion 72 detects
the situation that the voltage value generated by the cur-
rent value already exceeds the voltage value capable of
being output by the servo driver 2 (i.e. detecting the volt-
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age saturation), and notifies the command value correct-
ing portion 20 of the situation.

[0058] The command value correcting portion 20 cor-
rects the command value generated by the command
value generating portion 10 when the torque saturation
detecting portion 61 detects the torque saturation (YES
in S104), when the current saturation detecting portion
71 detects the current saturation (YES in S104), or when
the voltage saturation detecting portion 72 detects the
voltage saturation (YES in S104) (S105, the command
value correcting step). A detailed correcting method will
be described hereinafter. Then, the corrected command
value is notified to the speed controller 40, and a control
value based on the command value is output to the motor
3 (5106).

[0059] Moreover, the command value correcting por-
tion 20 directly notifies the peed controller 40 of the com-
mand value generated by the command value generating
portion 10 and outputs the control value based on the
command value to the motor 3 when the torque saturation
detecting portion 61 does notdetect the torque saturation
(NOin S104), when the current saturation detecting por-
tion 71 does not detect the current saturation (NO in
S104), or when the voltage saturation detecting portion
72 does not detect the voltage saturation (NO in S104)
(S106).

[0060] Moreover,ameasuringresultofthe motor3 driv-
en based on the control value is acquired (a measured
value acquiring step), and the command value and the
measuring result are notified to the frequency response
measuring portion 30 (an outputting step). Furthermore,
when the frequency response measuring portion 30 for
deriving the frequency response function is arranged in
the tool PC 4 rather than in the servo driver 2, and when
the outputting portion is arranged in the servo driver 2,
the outputting portion outputs the command value and
the measuring result to the tool PC 4 in the outputting
step. Furthermore, the outputting portion can also store
the command value and the measuring resultin a storage
apparatus (not shown) for a specified period.

[Details of the correction processing]

[0061] The correcting method of the command value
correcting portion 20 will be described below. The cor-
recting method is described as above, and a method for
lowering the amplitude by multiplying the command value
by the coefficient a (0<a<1) may be used. Moreover, a
method for lowering the amplitude by using the low pass
filter adopting the frequency of the command value at the
cycle in which the output saturation is generated as the
cut-off frequency may be used. The correcting method
is described.

[0062] The command value correcting portion 20
adopts the output, which is obtained when the command
value from the command value generating portion 10 is
inputted to a primary low pass filter adopting the frequen-
cy of the command value notified from the command val-
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ue generating portion 10 at the moment as the cut-off
frequency, as the corrected command value when re-
ceiving a notice of the output saturation from the torque
saturation detecting portion 61, the current saturation de-
tecting portion 71 or the voltage saturation detecting por-
tion 72.

[0063] That is, the command value correcting portion
20 may be referred to as a command correcting device
for transferring the function of the primary low pass filter
(after-mentioned equation (1)) adopting the frequency of
the command value at the moment of the output satura-
tion as the cut-off frequency, the command value from
the command value generating portion 10 is inputted to
the command value correcting portion 20, and the output
command value may be referred to as the corrected com-
mand value.

Glz(zxnxfcurrent)/ (S+2anfcurrent) . (1)
wherein, f,nt is the frequency of the command value
reaching the output saturation and output from the com-
mand value generating portion 10, and s is a plus oper-
ator.

[Comparative examples of the invention]

[0064] Referring to FIG. 5(a) to FIG. 5(c), the relation-
ship of the speed command, torque command and fre-
quency response (gain characteristic) before the correc-
tion as a comparative example of the present invention
will be described below. FIG. 5(a) to FIG. 5(c) are dia-
grams illustrating a relationship of a speed command, a
torque command and a frequency response (gain char-
acteristic) before the correction, FIG. 5(a) is a diagram
illustrating a speed command, FIG. 5(b) is a diagram il-
lustrating a torque command, and FIG. 5(c) is a diagram
illustrating a frequency response (gain characteristic).
[0065] In the case of the speed command shown in
FIG. 5(a), the corresponding torque command is as
shown in FIG. 5(b). If the torque value is not limited, the
torque value as shown by "no torque limit" in FIG. 5(b)
becomes a value having the torque command exceeding
+1000% and corresponding to the speed command. In
another aspect, in the case of limited torque value (in the
case of torque saturation), the torque value as shown in
"torque limit" of FIG. 5(b) corresponds to the speed com-
mand before the torque limited value, and becomes a
value inhibited as the torque limited value if the torque
value corresponds to the speed command and exceeds
the torque limit.

[0066] Moreover, for the frequency response (gain
characteristic), it can be known from FIG.5 (c) that in the
case of applying the torque limit, compared with the sit-
uation of no torque limit, the accuracy of the frequency
response higher than 200 Hz is worser. That is, if the
frequency response result is solved according to the re-
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lationship of the speed command and a driving result of
the motor 3 driven by using the torque command with no
torque limit corresponding to the speed command, since
the motor 3 is driven based on the torque command cor-
responding to the speed command, a waveform of the
frequency response accurately reflecting the character-
istic of the controlled object can be calculated. In another
aspect, if the frequency response resultis solved accord-
ing to the relationship of the speed command and a driv-
ing result of the motor 3 driven by using the torque com-
mand with torque limit and not corresponding to the
speed command, since the motor 3 is driven based on
the torque command not corresponding to the speed
command, the frequency response characteristic of the
controlled object cannot be accurately acquired. In the
past, when the command value is not corrected, the
torque command generated by the command value al-
ways exceeds an upper limit value of the torque limiter,
so the frequency response is measured at the state of
the torque limit. Therefore, the frequency response char-
acteristic of the controlled object cannot be accurately
acquired. The present invention provides the method,
the control system and the motor control apparatus ca-
pable of accurately calculating the frequency response
characteristic even at the state of the torque limit, i.e. in
the case of calculating the frequency response by using
the servo driver configured to limit the command value
when the output saturation is detected.

[Embodiment2]

[0067] A further embodiment of the present invention
is described based on FIG.6(a) to 6(c) and FIG. 7. In
addition, in convenience of description, components hav-
ing same functions as those described in the embodi-
ments are marked with the same reference numerals,
while the description of the components is omitted. The
present embodiment differs from embodiment 1 in that
when the output saturation is detected at one cycle, the
command value correcting portion 20 corrects the com-
mand value notified from the command value generating
portion 10. Here, the one cycle refers to a generation
cycle of the command value.

[Correction example]

[0068] Referring to FIG. 6(a) to FIG. 6(c), the relation-
ship of the speed command, the torque command and
the frequency response (gain characteristic) after the cor-
rection in the present embodiment will be described. FIG.
6(a) to FIG. 6(c) are diagrams illustrating a relationship
of aspeed command, atorque command and afrequency
response (gain characteristic) after the correction, FIG.
6(a) is adiagramillustrating a speed command, FIG. 6(b)
is a diagramiillustrating a torque command, and FIG. 6(c)
is a diagram illustrating a frequency response (gain char-
acteristic).

[0069] The speed command shown in FIG. 6(a) repre-
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sents a state for correcting the speed command shown
in FIG. 5(a) and lowering the amplitude of the speed com-
mand. The torque command corresponding to the speed
command becomes "command correction" showninFIG.
6(b). As shown by "command correction" in FIG. 6(b), in
the case of correction, after the torque command is ap-
proximate to the torque limit value, the torque command
is away from the torque limit value (close to zero). In
addition, in FIG. 6(b), the torque command of no torque
limit is also illustrated so as to perform the comparison.
[0070] Moreover, for the frequency response (gain
characteristic), it can be known from FIG.6 (c) that in the
case of command correction, compared with the torque
limit, the accuracy is higher.

[Correction processing flow of the command value in the
present embodiment]

[0071] The correction processing flow of the command
value in the present embodiment is described with refer-
ence to FIG.7. FIG. 7 is a flow chart illustrating a correc-
tion processing flow of a command value according to
the present embodiment.

[0072] As shown in FIG. 7, first the command value
generating portion 10 initializes the generation condition
ofthe command value (S201). Inthis case, the generation
condition of the command value may be, for example,
the initial amplitude of the command value and the mag-
nification of the amplitude when the scanning sinusoidal
wave is used as the command value. Moreover, the value
determining the maximum value of the frequency of the
command value can be set as the generation condition.
The value determining the maximum value of the fre-
quency of the command value may be, for example, the
sampling period of the measurement. The generation
condition of the command value can be set by using the
tool PC 4 connected to the servo driver 2 and can also
be set by using a user interface when the servo driver 2
has the user interface for inputting the generation condi-
tion. Steps following the initializing step of the generation
condition of the command value are repeated at the spec-
ified cycle until the command value is generated (S202
and S207). The specified cycle may be, for example, the
operational cycle of the servo driver 2. As in embodiment
1, the generation period of the command value may be
the period specified by the user, and may also be the
preset period.

[0073] Then, the command value generating portion
10 generates the command value of the cycle based on
the set command value generation condition (S203)
[0074] When the generation of the command value is
started, the torque saturation detecting portion 61, the
current saturation detecting portion 71 and the voltage
saturation detecting portion 72 detect whether the torque
value, the current value and the voltage value generated
by the command value are saturated or not. More spe-
cifically, the torque saturation detecting portion 61 de-
tects the torque saturation, and notifies the command
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value correcting portion 20 of the torque saturation. More-
over, the current saturation detecting portion 71 detects
the current saturation, and notifies the command value
correcting portion 20 of the current saturation. Moreover,
the voltage saturation detecting portion 72 detects the
voltage saturation, and notifies the command value cor-
recting portion 20 of the voltage saturation.

[0075] The command value correcting portion 20 cor-
rects the command value generated by the command
value generating portion 10 at the current cycle when the
torque saturation detecting portion 61 detects the torque
saturation (YES in S204), when the current saturation
detecting portion 71 detects the current saturation (YES
in S204), orwhen the voltage saturation detecting portion
72 detects the voltage saturation (YES in S204) (S205).
Then, the corrected command value is notified to the
speed controller 40, and the control value based on the
command value is output to the motor 3 (S206).

[0076] Moreover, the command value correcting por-
tion 20 directly notifies the speed controller 40 of the com-
mand value generated by the command value generating
portion 10 and outputs the control value based on the
command value to the motor 3 at the current cycle when
the torque saturation detecting portion 61 does not detect
the torque saturation (NO in S204), when the current sat-
uration detecting portion 71 does not detect the current
saturation (NO in S204), or when the voltage saturation
detecting portion 72 does not detect the voltage satura-
tion (NO in S204) (S206).

[0077] The method for correcting the command value
generated by the command value generating portion 10
is then described in the stepS205. The method recorded
in the embodiment (details of correction processing) can
be used as the method for correcting the command value.
Moreover, a variant of the method for lowering the am-
plitude by multiplying the command value by the coeffi-
cient o can be used. That is, the command value correct-
ing portion 20 utilizes a number B of cycles counted from
the cycle in which the output saturation is detected to the
current cycle and performs the multiplication of a value
of coefficient af by the command value to correct the
command value. By executing the correction processing,
the amplitude is decreased along a time series when the
scanning sinusoidal wave is used as the command value.
[0078] In addition, as long as it is the method for de-
creasing the command value, the method for correcting
the command value is not particularly limited to the meth-
od for multiplying the coefficient af by the command val-
ue. Moreover, as in after-mentioned embodiment 3, in
the structure not allowing the amplitude of the command
value to be smaller than the specified reference value,
only a cycle in which the amplitude of the command value
is decreased is needed.

[0079] As mentioned above, the present embodiment
differs from embodiment 1 in the processing in the step
S204. In embodiment 1, when the output saturation is
detected, and more specifically in each cycle in which
the output saturation is detected, the command value is
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corrected; however, the command value generated after
the cycle in which the output saturation is detected is
corrected. Since the case that the amplitude of the speed
command value is gradually increased is more, once the
output saturation is achieved, the possibility of achieving
the output saturation is high henceforth. In the present
embodiment, once the output saturation is achieved, the
command value is corrected henceforth, so that the out-
put saturation can be appropriately avoided.

[Embodiment3]

[0080] A further embodiment of the present invention
is described based on FIG.8-FIG. 10(a) to FIG. 10(c). In
addition, in convenience of description, components hav-
ing same functions as those described in the embodi-
ments are marked with the same reference numerals,
while the description of the components is omitted.
[0081] The present embodiment differs from
embodiment1 and embodiment 2 in that after the output
saturation is detected and the command value is correct-
ed, the command value is output when the corrected
command value is greater than or equal to the predeter-
mined reference value (specified value). In the corrected
command value, the input of a high-frequency part is re-
duced, the output is correspondingly reduced too; how-
ever, in a high-frequency zone, a noise component is
increased, so the output value may become an inappro-
priate value sometimes. In this case, the measuring result
of the frequency response is inappropriate, and the ac-
curacy of the frequency characteristic is worser. In the
present embodiment, by predetermining the reference
value for the corrected command value to limit the cor-
rected command value, the influence of the noise on the
output value can be alleviated, and the measuring accu-
racy of the high-frequency zone of the frequency re-
sponse can be improved.

[Processing flow in the present embodiment]

[0082] The correction processing flow of the command
value in the present embodiment is described with refer-
ence to FIG.8. FIG. 8 is a flow chart illustrating a correc-
tion processing flow of a command value according to
the present embodiment. As shown in FIG. 8, first the
command value generating portion 10 initializes the gen-
eration condition of the command value (S301). In this
case, the generation condition of the command value
may be, for example, the initial amplitude of the command
value and the magnification of the amplitude when the
scanning sinusoidal wave is used as the command value.
Moreover, the value determining the maximum value of
the frequency of the command value can be set as the
generation condition. The value determining the maxi-
mum value of the frequency of the command value may
be, for example, the sampling period of the measure-
ment. The generation condition of the command value
can be set by using the tool PC 4 connected to the servo
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driver 2 and can also be set by using a user interface
whenthe servodriver 2 has the userinterface forinputting
the generation condition. Steps following the initializing
step of the generation condition of the command value
are repeated at the specified cycle until the command
value is generated (S302 and S309). The specified cycle
may be, for example, the operational cycle of the servo
driver 2. As in embodiment 1 and embodiment 2, the
generation period of the command value may be the pe-
riod specified by the user, and may also be the preset
period.

[0083] Then, the command value generating portion
10 generates the command value of the cycle based on
the set command value generation condition (S303).
[0084] When the generation of the command value is
started, the torque saturation detecting portion 61, the
current saturation detecting portion 71 and the voltage
saturation detecting portion 72 detect whether the torque
value, the current value and the voltage value generated
by the command value are saturated or not. More spe-
cifically, the torque saturation detecting portion 61 de-
tects the torque saturation, and notifies the command
value correcting portion 20 of the torque saturation. More-
over, the current saturation detecting portion 71 detects
the current saturation, and notifies the command value
correcting portion 20 of the current saturation. Moreover,
the voltage saturation detecting portion 72 detects the
voltage saturation, and notifies the command value cor-
recting portion 20 of the voltage saturation.

[0085] The command value correcting portion 20 cor-
rects the command value generated by the command
value generating portion 10 when the torque saturation
detecting portion 61 detects the torque saturation (YES
in S304), when the current saturation detecting portion
71 detects the current saturation (YES in S304), or when
the voltage saturation detecting portion 72 detects the
voltage saturation (YES in S304) (S305).

[0086] Then,the command value correcting portion 20
determines whether the corrected command value is
smaller than a preset reference value (S306), if the cor-
rected command value is greater than or equal to the
reference value (No in S306), the corrected command
value is notified to the speed controller 40, and the control
value based on the command value is output to the motor
3 (S308). In another aspect, if the corrected command
value is smaller than the reference value (YES in S306),
the command value is set as the reference value, the
command value output before one cycle or the command
value before the correction and is notified to the speed
controller 40, and the control value based on the com-
mand value is output to the motor 3 (S308). Furthermore,
a most preferred structure is to set the command value
as the reference value and to notify the speed controller
40 of the command value. That is because if the com-
mand value is set as the command value output before
one cycle or the command value before the correction,
the possibility of generating the output saturation is high-
er.
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[0087] Moreover, the command value correcting por-
tion 20 directly notifies the speed controller 40 of the com-
mand value generated by the command value generating
portion 10 and outputs the control value based on the
command value to the motor 3 at the current cycle when
the torque saturation detecting portion 61 does not detect
the torque saturation (NO in S304), when the current sat-
uration detecting portion 71 does not detect the current
saturation (NO in S304), or when the voltage saturation
detecting portion 72 does not detect the voltage satura-
tion (NO in S304) (S308).

[0088] As mentioned above, in the present embodi-
ment, even in the case of detecting the output saturation
and correcting the command value in the step S304,
when the corrected command value is smaller than the
reference value, the corrected command value is still not
used but the reference value or the command value be-
fore the correction is used. Thus, the influence of the
noise on the output value is alleviated, and the measuring
accuracy of the high-frequency zone of the frequency
response can be improved.

[Correction examples]

[0089] Then, referring to FIG. 9(a) to FIG. 9(c), the re-
lationship of the speed command, the torque command
and the frequency response (gain characteristic) when
the correction not allowing the amplitude of the command
value to be smaller than the predetermined reference
value before the correction is performed will be de-
scribed. FIG. 9(a) to FIG. 9(c) are diagrams illustrating a
relationship of a speed command, a torque command
and a frequency response (gain characteristic) after the
correction, FIG. 9(a) is a diagram illustrating a speed
command, FIG. 9(b) is a diagram illustrating a torque
command, and FIG. 9(c) is a diagram illustrating a fre-
quency response (gain characteristic).

[0090] The speed command shown in FIG. 9(a) repre-
sents a state at which the speed command shown in FIG.
5(a) is corrected, the amplitude of the speed command
is lowered and the correction is not performed when the
speed command is smaller than the reference value (or
consistent with the reference value). It can be known from
the example shown in FIG. 9(a) that the state smaller
than the reference value is generated between 0.3s and
0.4s, and the speed command is consistent with the ref-
erence value. The torque command corresponding to the
speed command becomes "command correction" shown
in FIG. 9(b). As shown with "command correction" in FIG.
9(b), in the case of correction, after the torque command
is approximate to the torque limit value, the torque com-
mand is stable when the torque command is close to the
torque limit value. In addition, in FIG. 9(b), the torque
command with no torque limit is also illustrated so as to
perform the comparison.

[0091] Moreover, for the frequency response (gain
characteristic), it can be known from FIG.9 (c) that in the
case of command correction, compared with the torque
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limit, the accuracy is higher.
[Summary of correction examples]

[0092] Referring to FIG. 10(a) to FIG. 10(c), the fre-
quency response (gain characteristic) in the embodiment
is comparatively described below. FIG. 10(a) to FIG.
10(c) are diagrams illustrating a frequency response
(gain characteristic) in various embodiments, FIG. 10(a)
is a diagram illustrating a frequency response (gain char-
acteristic) before the correction, FIG. 10(b) is a diagram
illustrating a frequency response (gain characteristic) af-
ter the correction, and FIG. 10(c) is a diagram illustrating
a frequency response (gain characteristic) when the cor-
rection is performed by setting a reference value.
[0093] As shown in FIG. 10(a), it can be known that
when the correction is not performed, the accuracy of the
high-frequency part of the frequency response (gain
characteristic) due to the application of the torque limit
is worser. Moreover, as shown in FIG. 10(b), it can be
known that when the correction is performed before the
reference value is set, the measuring accuracy of the
frequency response is improved by performing the cor-
rection. However, in the high-frequency zone, the SN ra-
tio is worsened, so the measuring accuracy of the fre-
quency response of the high-frequency part is also wors-
ened. Moreover, as shown in FIG. 10(c), it can be known
that when the correction is performed after the reference
value is set, compared with the situation of not setting
the reference value, the measuring accuracy of the fre-
quency response is improved. Thatis because, the wors-
ening of the SN ratio of the high-frequency zone is inhib-
ited by setting the reference value.

[Embodiment 4]

[0094] A further embodiment of the present invention
is described below based on FIG.11. In addition, in con-
venience of description, components having same func-
tions as those described in the embodiments are marked
with the same reference numerals, while the description
of the components is omitted.

[Structure of the servo driver]

[0095] The servo driver 2’ of the present embodiment
is described with reference to FIG. 11. FIG. 11 is a block
diagram illustrating the structure of main portions of the
servo driver 2’ according to the present embodiment.
[0096] According to the present embodiment, a loca-
tion controller 80 is additionally arranged in the structure
of the servo driver2 of the embodiments. In the present
embodiment, the command value generating portion 10
generates alocation command as a command value, and
the command value correcting portion 20 corrects the
location command generated by the command value
generating portion 10. Moreover, the corrected location
command is notified to the location controller 80.
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[0097] The location controller80 utilizes a deviation be-
tween the location command notified from the command
value correcting portion 20 and a measured location no-
tified from the encoder 6 to generate the speed command
and notify the speed controller 40 of the speed command.
[0098] Hence, even in the case of utilizing the location
command as the command value, the command value
can also be corrected as that in embodiment1 to embod-
iment 3, so that the frequency response can be appro-
priately measured.

[Details of the correction processing]

[0099] The correcting method of the command value
correcting portion 20 in the present embodiment will be
described.

[0100] The command value correcting portion 20
adopts the output, which is obtained when the command
value from the command value generating portion 10 is
inputted to a primary low pass filter adopting the frequen-
cy of the command value notified from the command val-
ue generating portion 10 at the moment as the cut-off
frequency, as the corrected command value when re-
ceiving the notice of the output saturation from the torque
saturation detecting portion 61, the current saturation de-
tecting portion 71 or the voltage saturation detecting por-
tion 72.

[0101] That is, the command value correcting portion
20 may be referred to as a command correcting device
for transferring the function of the primary low pass filter
(after-mentioned equation (2)) adopting the frequency of
the command value at the moment of the output satura-
tion as the cut-off frequency, the command value from
the command value generating portion 10 is inputted to
the command value correcting portion 20, and the output
command value can be the corrected command value.

G2:(2 XX fcurrent)/ (S+2 XX fcurrent) . (2)

wherein, fent IS the frequency of the command value
reaching the output saturation and output from the com-
mand value generating portion 10, and sis a plus variable
operator.

[Implementation examples by using software]

[0102] The servo driver2 and control modules of the
servo driver 2’ (especially the command value generating
portion 10, the command value correcting portion 20, the
frequency response measuring portion 30, the speed
controller 40, the speed detecting portion 50, the torque
limiter 60 (the torque saturation detecting portion 61), the
current controller 70 (the current saturation detecting por-
tion 71, the voltage saturation detecting portion 72) and
the location controller 80) can be implemented through
a logic circuit (hardware) formed on an integrated circuit
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(an IC chip), and can also be implemented by using a
central processing unit (CPU) through software.

[0103] In the latter case, the servo driver 2 and the
servo driver 2" are provided with a CPU for executing
commands of various functions of software (i.e. pro-
grams), a computer-readable read only memory (ROM)
or storage apparatus (referred to as "recording medium")
which record all programs and various data, and a ran-
dom access memory (RAM) for expanding the programs.
Moreover, the computer (or CPU) is used for reading the
program from the recording medium and executing the
program, thereby achieving the objective of the present
invention. "A non-temporary physical medium" can be
used as the recording medium, for example, tapes, disks,
cards, semiconductor memories, programmable logic
circuits and the like can be used. Moreover, the programs
can also be provided to the computer via any transmis-
sion medium (a communication network or broadcast
waves). Furthermore, the present invention can also be
realized in a form of data signals for instantiating the pro-
grams and embedded in a carrier.

[0104] The present invention is not limited to the em-
bodiments described above, and various modifications
may be made within the scope of the claims. Embodi-
ments obtained by appropriately combining the technical
components separately disclosed in different embodi-
ments are also included in the technical scope of the
present invention. Furthermore, the technical compo-
nents separately disclosed in various embodiments can
be combined to form a new technical feature.

Claims

1. A motor control apparatus (2), for controlling a motor
(3), the motor control apparatus (2) comprising:

a command value generating portion (10), gen-
erating a command value for driving the motor
3)

an output value determining portion (61), deter-
mining whether a driving value for driving the
motor (3) generated based on the command val-
ue exceeds a driving value capable of being out-
put by the motor control apparatus (2);

a command value correcting portion (20), cor-
recting the command value when the output val-
ue determining portion (61) determines as ex-
ceeding the driving value capable of being out-
put;

ameasured value acquiring portion (50), acquir-
ing a measured value representing a driving
state of the motor (3) driven according to the
command value or the corrected command val-
ue; and

an outputting portion (30), outputting the correct-
ed command value and the measured value
based on the corrected command value to an
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analysis apparatus (4) for performing a frequen-
cy analysis based on a relationship of the com-
mand value and the measured value when the
output value determining portion (61) deter-
mines as exceeding the driving value capable
of being output.

The motor control apparatus (2) according to claim
1, wherein

the output value determining portion (61) performs
the determination based on whether a torque value
based on the command value, a current value based
on the torque value or a voltage value based on the
current value exceeds a threshold value or not.

The motor control apparatus (2) according to claim
1 or 2, wherein

the command value correcting portion (20) corrects
the command value by lowering an amplitude of the
command value.

The motor control apparatus (2) according to claim
3, wherein

the command value correcting portion (20) corrects
the command value in a way of gradually decreasing
the amplitude of the command value along a time
series.

The motor control apparatus (2) according to claim
3 or 4, wherein

the command value correcting portion (20) does not
correct the command value when the amplitude of
the corrected command value is equal to or less than
a specified value.

The motor control apparatus (2) according any one
of claims 1 to 5, wherein

the command value is a location command for indi-
cating a location of the motor (3) or a speed com-
mand for indicating a speed of the motor (3).

The motor control apparatus (2) according any one
of claims 1 to 6, wherein

when the output value determining portion (61) de-
termines as exceeding the driving value capable of
being output, the command value correcting portion
(20) adopts an output of a low pass filter as the cor-
rected command value when the command value is
input to the low pass filter adopting the frequency of
the command value at the moment as a cut-off fre-
quency.

The motor control apparatus (2) according any one
of claims 1 to 7, wherein

when the output value determining portion (61) de-
termines as exceeding the driving value capable of
being output, the command value correcting portion
(20) continuously corrects the command value gen-
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erated by the command value generating portion
(10).

A control system for outputting a frequency charac-
teristic of a controlled object including a motor (3),
the control system comprising

a command value generating portion (10), generat-
ing a command value for driving the motor (3);

an output value determining portion (61), determin-
ing whether a driving value for driving the motor (3)
generated based on the command value exceeds a
driving value capable of being output from an appa-
ratus;

a command value correcting portion (20), correcting
the command value when the output value determin-
ing portion (61) determines as exceeding the driving
value capable of being output;

a measured value acquiring portion (50), acquiring
a measured value representing a driving state of the
motor (3) driven according to the command value or
the corrected command value; and

a frequency characteristic calculation portion (30),
calculating and outputting the frequency character-
istic based on the corrected command value and the
measured value based on the corrected command
value when the output value determining portion (61)
determining as exceeding the driving value capable
of being output.

10. A method for controlling a motor (3), comprising:

a command value generating step (S103), gen-
erating a command value for driving the motor
(3);

an output value determining step (S104), deter-
mining whether a driving value for driving the
motor (3) generated based on the command val-
ue exceeds a driving value capable of being out-
put from an apparatus;

a command value correcting step (S105), cor-
recting the command value when determining
as exceeding the driving value capable of being
output in the output value determining step;

a measured value acquiring step, acquiring a
measured value representing a driving state of
the motor (3) driven based on the command val-
ue or the corrected command value; and

an outputting step (S106), outputting the cor-
rected command value and the measured value
based on the corrected command value to an
analysis apparatus (4) for performing a frequen-
cy analysis based on a relationship of the com-
mand value and the measured value when de-
termining as exceeding the driving value capa-
ble of being output in the output value determin-
ing step.

11. An information processing program for allowing a
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computer to function as the motor control apparatus
(2) according to any one of claims 1 to 8, character-
ized by

allowing the computer to function as each of the por-
tions.

12. A non-transitory computer-readable recording me-

dium, recording the information processing program
according to claim 11.
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